Improving the Performance of Steel Moment Frame Connections

Full Mitigation Best Practice Story
State-wide, District of Columbia

Washington, DC - One of the critical lessons from the 1994 Northridge earthquake was
the unacceptable performance of steel moment-resisting frame construction. In response
to that performance, FEMA established the FEMA/SAC Steel Moment Resisting Frames
Project. When the extent of the problem became known, the earthquake engineering
community faced a crisis. The building code for this type of construction had effectively
been invalidated, and there was little idea of how safe existing buildings were or how to
repair damaged buildings. Since FEMA funds the repair of publicly owned buildings, this
was a crisis for FEMA as well as for building owners. It also quickly became clear that this was not just a California problem but
also a national problem. FEMA determined that the first need was for guidance on how to repair damaged buildings. With funds
from the Congressionally-authorized NEHRP Northridge Research Fund, the work was completed in less than a year and its
primary product, the Interim Guidelines for Steel Moment Resisting Frame Construction (FEMA-267), quickly became the de
facto standard. To date, FEMA has distributed over 20,000 copies of the Guidelines.

FEMA then began the second phase of the project, an effort to study and develop final design criteria for the design and
inspection of new construction and upgrading of existing buildings for use by the nation's model building codes and standards.
The final products include technical guidance for new construction (FEMA 350), upgrade guidance for existing buildings (FEMA
351), evaluation and repair guidance for damaged buildings (FEMA 352), and a technical specifications and quality control
guidance document (FEMA 353). FEMA also published non-technical guidance for building owners and local officials (FEMA
354) and a CD-ROM with all of the publications and a series of background reports (FEMA 355).

This groundbreaking initiative was the first FEMA, if not federal, effort to effectively combine the academic research world and
the earthquake engineering design community on a scale never before attempted. As a result of this effort, the building codes
and standards for the entire country have been revised to take into account project findings. The quality of steel moment frame
construction has been significantly improved because of the project. Both the model code organizations and the industry
standards group are now using the final design guidelines as the basis for the next update of their products. In fact, the
American Institute for Steel Construction is now sponsoring training courses across the country using the FEMA publications
and has distributed several thousand copies to date.

FEMA has been widely recognized for its role in organizing and leading the solution to a serious problem for the nation's
building codes and standards. The steel industry, through the American Institute for Steel Construction, presented an award to
the Director of FEMA for its role in resolving this complex problem.

Activity/Project Location

Geographical Area: State-wide
FEMA Region: Region llI

State: District of Columbia
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Key Activity/Project Information

Sector:

Hazard Type:
Activity/Project Type:
Structure Type:
Activity/Project Start Date:
Activity/Project End Date:

Funding Source:

Activity/Project Economic Analysis

Cost:

Activity/Project Disaster Information

Mitigation Resulted From Federal
Disaster?

Value Tested By Disaster?

Repetitive Loss Property?

Reference URLs

Reference URL 1:
Reference URL 2:

Main Points

Public

Earthquake

Building Codes

Steel Frame

01/1994

Ongoing

National Earthquake Hazards Reduction Program (NEHRP)

Amount Not Available

Unknown
Unknown

Unknown

http://www.fema.gov/plan/prevent/earthquake/sty _steel.shtm

http://www.fema.gov/plan/prevent/bestpractices/INEHRP_BP_page.shtm

¢ One of the critical lessons from the 1994 Northridge earthquake was the unacceptable performance of steel moment-

resisting frame construction.

* In response to that performance, FEMA established the FEMA/SAC Steel Moment Resisting Frames Project.
¢ The Interim Guidelines for Steel Moment Resisting Frame Construction (FEMA-267), quickly became the de facto

standard.

¢ The second phase of the project was an effort to study and develop final design criteria for the design and inspection of
new construction and upgrading of existing buildings for use by the nation's model building codes and standards.
« As aresult of this effort, the building codes and standards for the entire country have been revised to take into account

project findings.

« The quality of steel moment frame construction has been significantly improved because of the project.
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